Discussion
Page 17 Line 7-12: The authors cannot say "functual HL may be more important than other domains in the context of diabetic foot disease risk factors", as this study did not provide any comparsion results of functional HL and other domains HL.
REVIEWER
Ai Bo New York University REVIEW RETURNED 26-Sep-2018
GENERAL COMMENTS
The article is well-written with necessary details. I have two minor suggestions on the method section and one general suggestion on study design.
1. It would be better if the authors add how and where the questionnaires were administered. 2. It is inappropriate to decide whether to keep certain confounders or not based on results. The choice of confounders needs to be based on theories, as the authors also have mentioned, "based on clinical knowledge".
The study aims to examine the association between health literacy and risk factors for diabetic food diseases and found trivial coefficient. I appreciate that the authors discuss this carefully and address the limitations in the discussion section. The study also measures a lot of meaningful variables that are more diabetesspecific rather than general health literacy variables, such as diabetes self-efficacy, diabetes distress, food care confidence. I would suspect that these diabetes-specific variables will have a larger influence on the targeted outcomes than health literacy in general. Health literacy is such a general construct and will only provide vague guidance for clinical practice. I suggest that the authors expend their results to include the association between these diabetes-specific factors and the targeted outcomes. It will make the current paper more interesting and have more contribution to the field.
REVIEWER

Marit Helen Andersen
Oslo University Hospital, Norway REVIEW RETURNED 18-Dec-2018
GENERAL COMMENTS
To BMJOpen Thank you for the opportunity to review 'Associations of health literacy with risk factors for diabetic foot disease -a crosssectional analysis of the Southern Tasmanian Health Literacy and Foot Ulcer Development in Diabetes Mellitus Study (SHELLED Study) '. This study is the first to examine the relationship between health literacy and the number of risk factors for diabetic foot disease. Hence, the paper is relevant and adds value to existing knowledge in the field. The paper is well-written. I have some suggestions for amendment.
Abstract
Primary and secondary outcome measures: I recommend to call this section for Measures, rather than Primary and secondary outcome measures. To strengthen the consistency of the study I recommend this part to be organized into sociodemographic data, clinical and patient reported data (see also my comments below concerning 2.2 Measures).
Main body Introduction: Introduction should contain information about the study context. This study represents the baseline data of a larger long-term follow-up study, The Southern Tasmanian Health Literacy and Foot Ulcer Development in Diabetes Mellitus Study (SHELLED Study) . This information is available in Methods, but must be presented in the first part of Introduction to let the reader at an early stage of reading understand the actual origin of the study. Correct form: High risk group: Current or ex-smoker-7 (50.0).
Methods
References
Some reference styles are incorrect and please correct them per journal instruction.
Reference 1, 9, and 24: Please provide the full name of IDF, NHMRC, and ABS. You cited some reference with its original journal of abbreviation names (e.g., reference 12, 13, and 17) but some references with its original journal of full names. Please make the format consistent. Reference 3 and 6: Please correct the journal name of "Jama" to "JAMA." Strengths and limitations of this study Page 4 Line 22-33: Another limitation of this study is the generalisability of the findings, given that only one hospital was selected, high levels of formal education, and potential selection bias due to only half of the patients (222/411) was finally included. -We have addressed this in the limitations of the article (in the article summary on page 4 and in the discussion) and made comparisons to the Australian National Diabetes Audit (ANDA) for reference.
VERSION 1 -AUTHOR RESPONSE
Introduction
Page 5 Line 46-Page 6 Line 12: Health literacy is a multi-dimensional construct, consisting of three domains: functional, interactive, and critical. But this study focused mainly on functional HL (as result and discussion section shows). I would suggest the authors introduce these domains as early as possible and justify why focusing on functional HL with specific evidence. -We have added this (pages 5-6): "It broadly comprises three domains in order of increasing difficulty; basic or functional health literacy relates to basic skills in reading and writing health information. Communicative health literacy includes advanced cognitive skills required to extract and apply health information to an individuals' circumstances, and the most advanced critical health literacy pertains to critically analysing information and using it in decision making. We added this in text: "Health literacy influences an individuals' ability to navigate and utilise the health system, engage and interact with healthcare providers and their level of knowledge about health conditions9. Current literature suggests that people with diabetes have poor health literacy8, which could disadvantage them when engaging in diabetes management strategies9" (page 6) Page 8 Line 53: Why use two health literacy questionnaire? The authors should briefly explain the reason in order to further discuss this strength later in discussion section. - We have elaborated on the domains of health literacy in the introduction (see comment above). We also now explain in the methods that the HLQ was used in addition to the S-TOFHLA so as "to capture a broader representation of the constructs of health literacy" apart from functional HL. (page 9) Methods Page 7 Line 15: Please add the reference for the WHO diagnositic cretiria. -We have corrected this, thank you (page 7)
Page 7 Line 22-27: It is not clear for data collection procedures for completing a questionnarie (e.g. interviewer-administered, or self-administered or both? One to one or group-based? In the hospital public area or a quiet room?) -We have clarified this in text (page 7), "All participants attended a 90-minute individual appointment at the Menzies Institute for Medical Research at the University of Tasmania. During this time they underwent a foot risk factor assessment for loss of protective sensation, peripheral arterial disease and foot deformity with a registered podiatrist (PC) and a study volunteer or staff member administered cognitive and health literacy assessments. All other measures were by questionnaire filled by the participant prior to the appointment and checked at the appointment for appropriate completion" Page 10 Line 9: Other study factors were assessed by questionnaire: As there are many scales used in this study, I would suggest the authors make a table to present each scale measurement, example items, scoring system, and its reliability or validity. -We have presented the questionnaire descriptions in a table (now Table 1) Page 11 Line 49: Statistics: How did you deal with individuals with missing items for some scales? It is usually not possible for collect all information without missing items. Did you delete cases with missing items? Or use multiple imputation or use individual mean substitution? -Because all questionnaires were carefully checked at a clinic appointment (as now described in methods) there were few people with missing data (see Table 2 ) and we did not include people with missing data in the relevant regressions this is clarified in the paper: "As the number of individuals with missing data for relevant variables was very small (1-2 people, see table 2, those with missing data required for a given regression analysis were excluded" (page 14)
Results Page 14 Line 9: Table 1 presents characteristics of the study sample and of participants by the overall level of risk for foot disease, not by S-TOFHLA health literacy level categories. -Thank you we have made this correction, it now reads "Characteristics of the whole study sample and of the participants by their overall risk of diabetic foot disease are given in Table 2 , we adhered to the STROBE guidelines, which states best practice for reporting of descriptive data for observational studies is "Inferential measures such as standard errors and confidence intervals should not be used to describe the variability of characteristics, and significance tests should be avoided in descriptive tables". As such we prefer to omit statistical values from the table.
Page 15 Line 7-20: As the authors presented the results of HLQ (continuous exposure) and HLQ clusters (categoritical exposure). I would wonder the results using S-TOFHLA clusters (inadequate versue adequate) as exposure to predict the overall risk of diabetic foot disease. -
The distribution of participants across S-TOFHLA categories based on published cut-offs was such that analysis in the categories was not feasible -there were only 12 people in the inadequate HL group. We have added this to the results and in light of the skewedness of S-TOFHLA scores we have also added the median (IQR) of S-TOFHLA cores as a footnote to Table 2. Page 15 Line 24: "in univariable analyses all three measures of health literacy"? I think it should be "two measure of health literacy", as HLQ cluster results are not significant (OR=0.678, 95% CI=0.286-1.669). -We have corrected this: "For the individual risk factors (Table 3) , in univariable analyses S-TOFHLA and HLQ score but not HLQ clusters were significantly associated with loss of protective sensation, but again these associations did not persist after adjustment for age and sex, or other covariates. There were no associations between any measure of health literacy and peripheral arterial disease or foot deformity" (page 16) Page 15 Line 37-53: It would be good to add an appendix table to present these results as well. Also, the authors should justify earlier why examining the associations between subscales (8 and 9) of HLQ and foot disease. I am also wondering the associations between other subscales of HLQ and foot disease, as the literature shows different domains of health literacy affect different self-management outcomes (e.g. Heijmans M, Waverijn G, Rademakers J, van der Vaart R, Rijken M. 
-
We performed analyses on all scales but only reported results which we now report in detail (Supplementary table 4) . - We have included findings from previous studies on different domains of health literacy and management outcomes in the discussion: "Current evidence pertaining to the influence of each domain of health literacy with self-management or clinical outcomes is conflicting30, however for risk factors for diabetic foot disease, our findings suggest that functional health literacy may be a more important domain" (page 18) Discussion Page 17 Line 7-12: The authors cannot say "functual HL may be more important than other domains in the context of diabetic foot disease risk factors", as this study did not provide any comparsion results of functional HL and other domains HL. -We have reworded this and now present the data for all subscales of the HLQ, to which we refer to support our revised statement -see above and "Further research is required to ascertain definitively if this is the most important aspect of health literacy in regard to foot disease prevention and management." (page 18) Reviewer: 2 Reviewer Name: Ai Bo Institution and Country: New York University Please state any competing interests or state 'None declared': None declared Please leave your comments for the authors below The article is well-written with necessary details. I have two minor suggestions on the method section and one general suggestion on study design.
1. It would be better if the authors add how and where the questionnaires were administered. -We have clarified this in text, "All participants attended a 90-minute individual appointment at the Menzies Institute for Medical Research at the University of Tasmania. During this time they underwent a foot risk factor assessment for loss of protective sensation, peripheral arterial disease and foot deformity with a registered podiatrist (PC) and a study volunteer or staff member administered cognitive and health literacy assessments. All other measures were by questionnaire filled by the participant prior to the appointment and checked at the appointment for appropriate completion" (page 8) 2. It is inappropriate to decide whether to keep certain confounders or not based on results. The choice of confounders needs to be based on theories, as the authors also have mentioned, "based on clinical knowledge". -We have elaborated on this in methods: We ensured all assumptions for regressions were met, with only diabetes and foot care self-efficacy having a statistically significant correlation. We selected potential confounders based on clinical and biological plausibility of an association of a factor with both the outcome and exposure of interest. These were included in the model if their inclusion caused a change of more than 10% in the estimated coefficient for the effect of the exposure30 (page 13)
The study aims to examine the association between health literacy and risk factors for diabetic food diseases and found trivial coefficient. I appreciate that the authors discuss this carefully and address the limitations in the discussion section. The study also measures a lot of meaningful variables that are more diabetes-specific rather than general health literacy variables, such as diabetes self-efficacy, diabetes distress, food care confidence. I would suspect that these diabetes-specific variables will have a larger influence on the targeted outcomes than health literacy in general. Health literacy is such a general construct and will only provide vague guidance for clinical practice. I suggest that the authors expend their results to include the association between these diabetes-specific factors and the targeted outcomes. It will make the current paper more interesting and have more contribution to the field.
Thank you for this suggestion. We now present these data in Supplementary table S1-3. In fact there were few associations with any of these variables (solely with foot care self-efficacy for overall risk of foot disease and/or loss of protective sensation). (SHELLED Study) '. This study is the first to examine the relationship between health literacy and the number of risk factors for diabetic foot disease. Hence, the paper is relevant and adds value to existing knowledge in the field. The paper is well-written. I have some suggestions for amendment.
Abstract
Primary and secondary outcome measures: I recommend to call this section for Measures, rather than Primary and secondary outcome measures. To strengthen the consistency of the study I recommend this part to be organized into sociodemographic data, clinical and patient reported data (see also my comments below concerning 2.2 Measures). -These have now been reorganised, please see the methods section on Pages 10-11 and the abstract Main body Introduction: Introduction should contain information about the study context. This study represents the baseline data of a larger long-term follow-up study, The Southern Tasmanian Health Literacy and Foot Ulcer Development in Diabetes Mellitus Study (SHELLED Study). This information is available in Methods, but must be presented in the first part of Introduction to let the reader at an early stage of reading understand the actual origin of the study. -Thank you we have made these changes to the end of the introduction, it reads: Therefore, this study aimed to use baseline data of a longitudinal study, the Southern Tasmanian Health Literacy and Foot Ulcer Development in Diabetes (SHELLED) Study to describe the level of functional and multi-dimensional health literacy amongst people with diabetes, and determine the associations between health literacy and risk factors for diabetic foot disease" (page 6) Methods, Subjects: Who asked the patients to participate in the study? Who/how many researchers performed the data collection? How many patients declined to participate? What characterized those who declined (background variables, demographics, clinical status etc.), as compared to the participants? This information is important to judge the representativeness of the study sample. If data on non-participants are missing, this must be stated in the text.
-
We have addressed details on approaching participants (Sections 2.1 and 2.2, Subjects and Measures) and documented lack of data on nonresponders under section 4.1 Participant characteristics (results) 2.2 Measures: I think it is hard to get a quick overview of the study measures in the way it is organized. I recommend this section to be divided into sociodemographic data, clinical data, and patient reported data. See also my recommendation concerning the Abstract (above). A reorganization will strengthen the consistency of the paper and make it easier to read. Also try to shorten the text. Now, Measures contains too many words as compared with the rest of the manuscript.
The section on measures has been reorganised and the covariates described in table 1.
3. Patient and public involvement: Why were no users involved in planning, performing and publishing of the study? Please explain. Also discuss this weakness in the Discussion section. -Whilst the authors did not specifically involve users in planning this study, health literacy has been highlighted as a key theme from public consultation which informs the Australian National Diabetes Strategy 2016-2020. We have included this in the discussion: "Finally, while we did not have public involvement in our study, the importance of health literacy for diabetes care is highlighted in the Australian National Diabetes Strategy 2016-202042, which was formulated after extensive public consultation , supporting the relevance of our study to people with diabetes." (page 20) 4. Discussion: You need to discuss the representativeness of your study sample. About half of the people who were approached declined to participate. How does this fact impact on the interpretation of the study results? Please reflect on this. -This has been included in the discussion: "The fact it was conducted at one tertiary hospital outpatient clinic in Hobart, and the response rate of 54% could have limited generalizability to the wider population of people with diabetes. However, this does not seem to be the case. Our participants' characteristics were not dissimilar to those from centre of excellence/tertiary diabetes treatment centres in a national audit of diabetes centres, particularly given that the Australian National Diabetes Audit (ANDA) included people with gestational diabetes and people with a history of ulceration, which our sample did not. For example, BMI and percentage treated with insulin (33.6 vs 31.3 kg/m2 and 77.9% vs 72.2% in our sample and ANDA respectively41 (page 20) 5. Strengths of this study: I don't think the authors open up for the real strengths of their study. As far as I can see, strengths are related to a large sample size, use of valid PROM-instruments and the study being part of a larger health literacy project in patient with diabetic foot disease. -We have added this to the discussion Strengths of our study include its sample size being sufficient to detect small differences in health literacy across risk groups; utilisation of different measures to assess functional and multi-dimensional aspects of health literacy, and our use of a range of validated patient reported outcome measures to measure potential confounders (page 20) P.7 Lin 42-44: Loss of protective sensation was assessed using the 10g Semmes-Weinstein Monofilament, Neurothesiometer)9 . → The punctuation is incomplete and please correct it. Do you mean" Loss of protective sensation was assessed using the 10g Semmes-Weinstein monofilament (neurothesiometer)9 ."? -These are two separate instruments so we have corrected it, it now reads: Loss of protective sensation was assessed using the 10g Semmes-Weinstein Monofilament and a neurothesiometer)12. The 10g monofilament was used at 10 sites bilaterally (plantar 1st, 3rd and 5th toes and metatarsophalangeal joints (MPJ), medial and lateral plantar arch, plantar heel and dorsally in between the 1st and 2nd toes). Large fiber neuropathy was tested using a calibrated neurothesiometer at the bony prominence of the 1st MPJ bilaterally. (page 8) P.8 Line 44: Please briefly describe Australian guidelines regarding the evaluation of the risk for foot disease. For example: How many risk factors are evaluated for foot disease per guidelines? -There are only 3 risk factors for foot disease according to the guidelines, and we assessed them all in the study. They are loss of protective sensation, peripheral arterial disease and foot deformity. This has been added to the paper (page 9) P.9 Line 3: … comprehension which uses a modified Cloze procedure. → Correct form: … comprehension which uses a modified cloze procedure. 5. P.10 Line 3: How did you rescale the score from 4 points to 5 points in the HLQ? It is inappropriate to change the validated scale into another form which was validated before. Also, how did you prove that the responds would answer the questionnaire evaluated with 4-point scale the same as the results that evaluated with 5-point scale? Please address this issue in a clear way.
-Participants were administered the validated version of the HLQ. After administration, to enable equal weighting of all items when the scores were summed we rescaled some items from 4 to 5 during data analysis. We have clarified this in text; "The continuous HLQ score was calculated by rescaling participants'' scores on scales out of 4 to 5 to enable equal weighting of all items then summing the scores across all scales." (page 13) 6. P.10 the third paragraph: Please briefly describe the meaning of each score of the scale which you measured in your questionnaire, such as the Diabetes Management Self-Efficacy Scale, the Foot Care Confidence Scale, diabetes knowledge questionnaire, the PHQ-9, and the Diabetes Distress Scale, and the Montreal Cognitive Assessment. What are the meanings of the high and low scores? -As suggested by another reviewer we have now presented these in a table see Table 1 P.11 Line 14: … scores were summed and the mean score used in analysis. → Correct form: … scores were summed and the mean score used in analyses.
Thank you, this sentence has now been re-written 9. P.12 Line 6: Please indicate the incidence of foot ulceration which you referred from the worldwide reports.
This is now in text (page 12) 10. P.12 Line 22: Your mean effect size is 0.4 which is a small effect size per based on Cohen's definition (1988) . What was your rationale to choose this small-to-medium effect size for the calculation of sample size? Please address this issue.
The detectable effect size was predicated on the numbers of participants recruited according to the sample size calculation for the main longitudinal study, rather than being chosen. We have clarified this in text: With the sample size of 220 required for the longitudinal study, this crosssectional analysis can detect a 2-unit difference (mean effect size of 0.4) in S-TOFHLA scores between overall foot risk groups. (page 12) -Importantly, the effect size detectable is sufficiently small to make type II error unlikely.
11. P.13 Line 3: Logistic regression was performed in this study but no bivariate correlation table was shown. Before conducting logistic regression, you have to test if collinearity existed among your independent variables you measured. If some independent variables show larger number of bivariate correlation coefficient (r ≥ 0.7), it may imply two variables are near perfect linear combinations of one another. In that way, you need to choose one of the variables for regression analysis. Before conducting a regression analysis, you have to make sure all assumptions are met. Please provide a bivariate correlation table and address how you make sure the assumption of regression are met in your study. -We ensured all assumptions for the regressions were met and now state this in the methods. We did perform bivariate analyses and for the reviewers' interest a correlation matrix is attached, with variables with p<0.05 crossed out. The only two covariates with a r ≥ 0.7were diabetes and foot-care self efficacy. While these are similar conceptually but they measure different aspects of self-care clinically. Thus we used both in regression modelling. (page 13) Results
1.
P.14 Line 37: You have to perform AVOVA test to show whether the difference among three groups were statistically significant or not.
We have performed univariable logistic regression modelling (adjacent category model) and provided the p-values for each of the variables in Table 2 
